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SYSTEM AND METHOD OF POLLING WIRELESS DEVICES 
HAVING A SUBSTANTIALLY FIXED AND/OR PREDESIGNATED 

GEOGRAPHIC LOCATION 

5 RELATED APPLICATIONS 

This application claims priority to, and is a 
continuation-in-part of U.S. application serial number 
09/958,752, with an International filing date of December 29, 

10 2000, which is a U.S. National Phase Application under 35 

U.S.C. 371 and claims priority to International Application 
No. PCT/USOO/35513 , also having a filing date of December 29, 
2000, which claims priority from U.S. provisional application 
serial number 60/173,742 filed on December 30, 1999, the 

15 details of the above applications are hereby incorporated by 

reference . 

BACKGROUND OF THE INVENTION 

2 0 Field of the Invention 

The present invention relates generally to a system and 
method of polling wireless devices having a substantially 
fixed predetermined, current and/or predesignated geographic 
location in a manner that efficiently utilizes network 
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resources. More particularly, the present invention relates 
to a system and method of polling wireless devices, and 
transmitting data from the wireless devices to a computer 
configured to receive the data from each respective wireless 
5 device to, for example, determine status of the wireless 

devices in the wireless system. 



Background Description 

Figures 1-3 show a prior art radio frequency (RF) 
10 transmission system 100, as disclosed in U.S. Patent No. 

5,819,172, incorporated herein by reference, for transmitting 
information from one of a plurality of originating processors 
A-N to at least one of a plurality of destination processors 
(A-N) which may be transported during operation. The system 
15 100 includes: at least one gateway switch 150 that stores 

information received from one of the at least one originating 
processor prior to transmission of the information to the at 
least one destination processor; a RF information 
transmission network 130 for transmitting stored information 
20 received from one of the at least one gateway switch 150 by 

RF transmission to at least one destination processor; and at 
least one interface switch 162 that connects a gateway switch 
150 to the RF transmission network 130 and transmits stored 
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information received from one of the at least one gateway 
switch 150 to the RF information transmission network 130. 

The information is transmitted to a receiving interface 
switch by the electronic mail system in response to an 
address of the receiving interface switch which has been 
added to the information originated by the originating 
processor by either the originating processor or gateway 
switch 150. The information is transmitted from the receiving 
interface switch to the RF information transmission network 
130 with an address of the destination processor to receive 
the information which has been added by either the 
originating processor, a gateway switch or the receiving 
interface switch. 

More particularly, FIG. 2 illustrates a block diagram of 
the connection between a plurality of gateway switches with 
mailboxes 150 in different electronic mail systems to the RF 
information transmission network 130. Multiple gateway 
switches with mailboxes 150 from a single electronic mail 
system 1-N may be connected to each interface switch 162 
instead of the connection of a single gateway switch with a 
mailbox to a single interface switch as illustrated. A 
plurality of interface switches 162 connect information 
transmitted from at least one electronic mail system as 
illustrated in FIG. 1. Optionally, a plurality of electronic 
mail systems 1-N are connected to a data input port of the RF 
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information transmission system which is preferably hub 
switch 116. The dotted line communication paths 163 
illustrate optional information transmissions in which 
information from a plurality of different electronic mail 
systems is concentrated at a single interface switch as 
illustrated in FIG. 2. The dotted line communication paths 
163 illustrate connections to additional gateway switches 
with mailboxes 150 within electronic mail systems 1-N. 

The interface switches 162 function as a security check 
to determine that information transmissions originating from 
a gateway switch with mailbox 150 represent transmissions 
which should be coupled to a hub switch 116 of the RF 
information transmission network 130. The security check is 
performed by the interface switch 162 comparing the 
identification number of the RF receiver 119 which has been 
added by either an originating processor A-N or a gateway 
switch with mailboxes 150 with permissible identification 
numbers or the interface switch performing the addition of 
the identification number. 

The interface switch 162 also removes information added 
by the electronic mail system 1-N to the information 
originated by the originating processor A-N from the stored 
information received from one of the gateway switches 150, 
and adds information used by the RF information transmission 
network 130 during transmission of the information originated 
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at the originating processor to a RF receiver 119 in the RF 
information transmission network 130 which receives the 
information and transfers it to the destination processor A- 
N. Additionally, the interface switch 162 encodes data, which 
is required to format the display of the cathode ray tube 
(CRT) of the destination processor for the electronic mail 
system to which the destination processor is connected, in 
the form of a character or characters which are decoded by 
either the RF receiver 119 or the destination processor A-N. 
This information is added in decoded form back to the 
information which is processed by the destination processor 
with a format of the electronic mail system to which the 
destination processor A-N is connected. 

The interface switches 162 also function to store 
information which has been stored by at least one gateway 
switch 150 that is received from a plurality of originating 
processors, and assemble the information from a plurality of 
originating processors into a packet having a predetermined 
format and transmit the packet to the hub switch 116 within 
the RF information transmission network 130. The hub switch 
is the preferable node in the RF information transmission 
network to which communications from the gateway switches 150 
should be transmitted as a consequence of it having 
jurisdiction over both local access and transport area (LATA) 
switches 114 and the local switches 112 in the RF information 
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transmission network, which results in lesser network 
overhead. 

The hub switch 116 receives the packet from the 
receiving interface switch 162 and disassembles the packet 
into information from the plurality of originating 
processors. The originating processors are either within a 
single electronic mail system such as system 100, or from a 
plurality of electronic mail systems, such as systems 1-N, or 
from outside of any electronic mail system from at least one 
additional processor 312 which is connected directly to 
interface switch 162 to originate information to be 
transmitted to a destination processor A-N in an electronic 
mail system as described below. The RF information 
transmission network 130 transmits the disassembled 
information from the hub switch 116, including the 
identification number of the RF receiver 119 transferring 
information, to the destination processor A-N to a local 
switch 112 storing the file identified by the identification 
number and any destination of the RF receiver in the RF 
information transmission network to which the information and 
identification number is to be transmitted by the RF 
information transmission network, and adds any destination of 
the RF receiver to the information. The RF information 
transmission network, in response to any added destination, 
transmits the information and identification number to the 
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destination for RF broadcast to the RF receiver 119 for 
transfer to the destination processor A-N . 

The information is transmitted to a receiving interface 
switch 162 from one or more gateway switches 150 by one or 
5 more electronic mail systems 1-N in response to an address of 

the receiving interface switch which has been added to the 
information originated by the originating processor by either 
the originating processor or gateway switch. The information 
is transmitted from the receiving interface switch 162 to the 

10 RF information transmission network with an address of the 

destination processor, such as a name of a user of the 
destination processor A-N, to receive the information which 
has been added by either the originating processor A-N, a 
gateway switch 150 or the receiving interface switch 304. 

15 Preferably, the address of the receiving interface 

switch is a code word, such as "TF-MOBOX" , which is 
recognized throughout the electronic mail system when 
appended to information as directing the information to be 
transmitted to the interface switch 162. The address of the 

20 destination processor is preferably the identification number 

of the RF receiver 119 within the RF information transmission 
network 130. The address of the receiving interface switch 
may be added to the information originated by the originating 
processor, by a gateway switch 150 or by the originating 

25 processor A-N. The address of the receiving interface switch 
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162 may be added to the information by matching an 
identification of the destination processor A-N which may be 
the name of the individual utilizing the processor or some 
other information to add an address of an interface switch 
5 such as the aforementioned "TF-MOBOX" stored with the matched 

identification of the destination processor to the 
information as the address of the receiving interface switch. 

Alternatively, the originating processor may be used to 
add the address of the receiving interface switch 162 by 

10 inputting the address of the receiving interface switch (TF- 

MOBOX) along with an identification of the destination 
processor A-N (name of recipient using the processor) . 

The originating processor A-N may also add the address 
of the receiving interface switch 162 by matching an 

15 identification of the destination processor (name of the user 

of the processor) with a stored identification of a 
destination processor and adding an address of the interface 
switch (TF-MOBOX) stored with the matched identification of 
the destination processor to the information as the address 

20 of the receiving interface switch. 

The identification number may be added to the 
information originated by the originating processor or, 
alternatively, maybe added by the originating processor by 
matching an identification of the destination processor (the 

25 name of the user of the processor) with a stored 
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identification of a destination processor (the authorized 
user of the destination processor) and adding an 
identification number stored with the matched identification 
of the destination processor to the information as the 
5 identification number of the RF receiver 119. Alternatively, 

the aforementioned matching process may be performed by 
either the gateway switch 150 or the interface switch 162. 
The additional processors 312 originates information from 
outside of any electronic mail system. 

10 Processors 312 provide an address of at least one 

destination processor in an electronic mail system, such as 
the name of the user, to receive information transmitted by 
the RF information transmission system 130, or an 
identification number of the RF receiver 119 receiving 

15 information and transferring the information to the 

destination processor. The interface switch 162 which 
receives the information from each processor 312 adds 
information used by the RF information transmission network 
13 0 during transmission of the information to the RF receiver 

20 119 receiving the information in the same manner as described 

above with respect to the interface switch 162 . 

Processors 312 are only required to have a telephone 
modem and support programming to format information for RF 
transmission to a destination processor A-N within any one of 

25 one or more electronic mail systems 1-N. The processors 312 
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are not required to have the necessary electronic mail system 
software present in originating processors A-N or 
interconnections with an electronic mail system. As a result 
of the connection to the interface switch 162, information 
5 originating from the additional processors 312 may be 

transmitted by RF transmission to a destination processor A-N 
within any one or a plurality of electronic mail systems with 
the user of the processor 312, the processor 312 or the 
interface switch 162 only having to supply an identification 

10 number of the receiver 119 to input information into the RF 

information transmission system 130 for RF transmission to a 
destination processor. 

The difference between originating information by one of 
the additional processors 312 outside of any electronic mail 

15 system and originating information by one of the processors 

within one of the electronic mail systems is that the direct 
connection of the additional processor to the interface 
switch 162 eliminates the requirement for the adding of an 
address of the interface switch 162 which is required by the 

20 electronic mail systems to forward the information to the 

interface switch where necessary formatting of the 
information to be compatible with the RF information 
transmission system is performed. The interface switch 162 
packetizes information originating from the additional 

25 processors 312 in the same manner as described above with 
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respect to information originating from within an electronic 
mail system. 

Information from within an electronic mail system and 
originating from additional processors 312 outside of the 
5 electronic mail system may be formatted into the same packets 

which are forwarded to the hub switch 116. Additionally, 
interface switch 162 may be connected only to the additional 
processors 312 to provide an interface only for processors 
outside of any electronic mail system to destination 

10 processors A-N within one or more electronic mail systems 1- 

N. The only information which is necessary to be inputted by 
the additional processors 312 is the address of the 
destination processor (user of the processor) . The addition 
of the identification number of the receiver 119 may be added 

15 by matching of an identification of the destination processor 

with stored destination processors within the additional 
processor 312, or the interface switch 162 with an 
identification number of the receiver 119 stored with an 
identification of a destination processor A-N used as an 

20 identification of the destination processor upon a match 

having been made . 

U.S. Patent No. 5,819,172 does not, however, generally 
relate to, for example, a system and method of polling 
wireless devices having a geographic location and/or 

25 transmitting data from the wireless devices to a computer 
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configured to receive the data from with each respective 
wireless device. Nor does U.S. Patent No. 5,819,172 
contemplate, for example, maximizing the number of wireless 
devices which can be polled at a given time, optionally in a 
manner that substantially optimizes RF capacity. 

SUMMARY OF THE INVENTION 

It is one optional feature and advantage of the present 
invention to provide a system and method of polling wireless 
devices having a geographic location, optionally during 
nonpeak RF capacity times, in a manner that efficiently 
utilizes network resources. 

It is another optional feature and advantage of the 

4 

present invention to provide a system and method of 
automatically polling wireless devices and transmitting 
select data from the wireless devices to a computer 
associated with each respective wireless device. 

It is yet another optional feature and advantage of the 
present invention to substantially maximize the number of 
wireless devices which can be polled at a given time, 
optionally in a manner that substantially optimizes RF 
capacity. 

It is still another optional feature and advantage of 
the present invention to keep track of number of outstanding 
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polls in a given geographic area associated with, for 
example, a base transceiver station of a wireless 
communicat ion system . 

It is an additional optional feature and advantage of 
the present invention to queue poll responses if, for 
example, a customer host computer connection is down and/or 
otherwise unresponsive, and forward queued messages to the 
customer host when host connectivity is reestablished. 

The system and method in accordance with the present 
invention provides the ability to poll, for example, 
subscriber units (SUs) having a substantially fixed location, 
preferably and optionally during nonpeak RF capacity times. 
As used herein, polling refers to a communication network 
arrangement whereby a computer, sequentially and relatively 
quickly, asks one or more remote SUs whether they want to 
transmit some information. The purpose is to give each remote 
SU an opportunity to transmit and/or receive information on 
the network, at a predetermined time and/or during a 
predetermined time period. 

In at least one embodiment, in order to keep from 
flooding the network with poll requests it is preferred that 
polling time frames, polling intervals and poll retries be 
controlled and/or monitored. In at least one embodiment, the 
system maintains a list of SUs that are to be polled prior to 
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the configured polling start times. The system polls the SUs 
as soon as the poll start window is reached. 

At least one embodiment of the fixed point polling 
service in accordance with the present invention is logically 
divided into the following functional areas: 1) poll data 
download, 2) scheduled poll initiation, 3) poll status 
inquiry, and 4) unsolicited poll response. The poll download 
server is responsible for accepting host to system poll 
request messages from customer hosts, and inserting them 
into, for example, a poll information database. Once 
insertion into the poll information database is complete, the 
system preferably responds to the host with a host to system 
poll indication message. This message tells the host that the 
system has stored the message, and will attempt to poll the 
SU during one or more of the configured poll time frames. If 
the poll download server is unable to insert the poll request 
into the poll information database, the poll download server 
responds to the host with a message indicating why the poll 
request was denied. 

The poll scheduler server preferably tracks poll start 
and stop times, poll initiation, poll status and poll 
retries. When it is time for the poll scheduler to search for 
poll requests, the poll scheduler reads queued or otherwise 
stored polls from the poll information database. The poll 
scheduler also tracks the number of poll attempts for each 
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poll request. If a poll request has exhausted the maximum 
number of poll attempts, the poll scheduler optionally sends 
a negative acknowledgement (NAK) to the customer's host and 
mark the poll status as failed. The poll scheduler server can 
also optionally update the first data repository to indicate 
that the poll request has been stored in the second data 
repository. The poll scheduler server can also optionally 
receive at least one of an acknowledgement (ACK) and a NAK 
response message from the RF capacity server. 

In order to keep from flooding the network with poll 
requests it is preferred that the poll scheduler server keep 
control of polling time frames (e.g., poll start and stop 
times), poll initiation, poll status and poll retries. 
Therefore, the system maintains a list of customer SUs that 
are to be polled. The system preferably begins polling the 
SUs as soon as the poll start window is reached. 

The RF capacity server preferably distributes poll 
requests to the appropriate RF/RNCs and base stations 
throughout the network. When it is time for the RF capacity 
server to begin distributing poll requests, in at least one 
embodiment it will read the data repository of queued polls. 
If the read completes without error, the RF capacity server 
will forward the poll request to the appropriate SU manager 
server, which transmits the poll to a SU. When an ACK or a 
NAK is received, the RF capacity server will forward the 
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message to the appropriate poll scheduler server and set an 
internal timer waiting for an unsolicited message from the 
SU. When an unsolicited message is received for the SU, the 
poll routing server will send a poll inquiry message to the 
5 appropriate RF capacity server. At this point, in at least 

one embodiment, the RF capacity server checks its internal 
timer queue and preferably returns an indication to the poll 
routing server as whether we were expecting a poll status 
message. If the timer expires, RF capacity server will 

10 forward a NAK to the appropriate poll scheduler server. 

Therefore, at least one embodiment of the present 
invention utilizes a wireless communication system for 
polling wireless devices. The system uses at least one 
wireless device capable of receiving a poll request that 

15 originates from a host computer. Each wireless device 

communicating with the host computer preferably uses or is 
assigned to a respective predetermined base transceiver 
station of the system. Different number of servers may 
optionally be used in the present invention and/or a single 

20 server may optionally be used to perform some or all of the 

above -described functionality. 

A routing switch communicates with the host computer and 
the base transceiver station, and utilizes a poll download 
server that communicates with the host computer. The routing 

25 switch receives a poll request from the host computer 
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pertaining to which of one or more of wireless devices are to 
be polled. The poll download server preferably communicates 
with a first data repository for storing the poll request 
data that preferably includes data pertaining to at least one 
of an identifier associated with a wireless device, the 
predetermined base transceiver station associated with the 
wireless device, and a customer identifier associated with 
the wireless device. The routing switch also utilizes a poll 
scheduler server, that accesses the first data repository, 
preferably on a real time or substantially real time basis, 
for queuing the poll request data on a second data 
repository. 

In addition, the routing switch uses a radio frequency 
(RF) capacity server, preferably communicating with at least 
the poll scheduler server and the second data repository, for 
maintaining outstanding poll requests. A wireless device 
management server, preferably communicating with at least the 
RF capacity server, receives poll requests from the RF 
capacity server. A radio frequency server, preferably 
communicating with the wireless device management server, 
adds radio frequency information to the poll request. The RF 
capacity server can also delete poll requests from the second 
data repository. Finally, a protocol server, preferably 
communicating with at least the radio frequency server, adds 
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a protocol header to the poll compatible with the wireless 
device to which the poll is transmitted. 

The first embodiment optionally utilizes a fixed 
customer data repository that communicates with the poll 
5 download server and the RF capacity server. The fixed 

customer data repository preferably contains data pertaining 
to a customer host identifier and the amount of time after a 
poll acknowledgement is received to consider a message from a 
wireless device as a poll response. The fixed customer data 

10 repository also optionally contains data pertaining to at 

least one of the minimum amount of time that must expire 
before a poll can be retried and the number of polling 
retries allowed per polling day. 

In operation, the poll download server preferably reads 

15 the first data repository to validate at least one of the 

wireless devices and the customer. The first data repository 
preferably includes data pertaining to a host computer 
identifier, a wireless device identifier, and poll data. The 
first data repository can also optionally include data 

20 pertaining to at least one of poll data transmitted in the 

poll message, a status of the poll, and a time at which a 
last poll was issued. 

The system also optionally includes a capacity 
information data repository, communicating with the poll 

25 download server and the RF capacity server, that contains 
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data pertaining to the name of the RF capacity server that is 
controlling the rate at which polls are transmitted to a 
radio frequency network control processor. 

The system can also include a response server that 
5 communicates with the radio frequency server and receives 

from the radio frequency server an indication of whether a 
wireless device is responding to the poll request. The 
indication can optionally be stored in the first data 
repository. 

10 The system can also include a poll routing server that 

communicates with the RF capacity server and the protocol 
server and receives messages from the wireless devices in 
response to a poll request. In at least one embodiment, the 
RF capacity server receives a poll inquiry message from the 

15 poll routing server and transmits a response to the poll 

routing server indicating whether the message received from a 
wireless device has an outstanding poll request. 

The system can also include a request server that 
communicates with the radio frequency server and receives 

20 data from the wireless device in response to the poll. The 

request server can also optionally verify that the wireless 
device can transmit the data to said host computer. 

In a second embodiment, a wireless communication system 
transmits a data message from a wireless device to a wireless 

25 communication system subsequent to the system polling the 
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wireless device. In a preferred embodiment, the system 
includes a wireless device that receives a poll that 
originates from a host computer. Each wireless device 
preferably communicates with a host computer using a 
predetermined base transceiver station of the system. 

A routing switch communicates with the host computer and 
the base transceiver station. The routing switch includes a 
radio frequency server that communicates with the wireless 
device, receives a data message from the wireless device, and 
removes a radio frequency information from the data message. 
A host router reads a profile of the wireless device that 
includes an indication of the host computer to which the 
wireless device transmits the data message. The host router 
also adds system routing information to the data message. In 
addition, a poll routing server receives the data message 
from the host router and determines if an outstanding poll 
request is associated with the wireless device. A protocol 
server communicates with at least the poll routing server, 
and adds a protocol header to the data message compatible 
with the host computer to which the data message is 
transmitted. 

The system also includes a radio frequency (RF) capacity 
server that preferably uses a timer to transmit an indication 
to the poll routing server as to whether a poll request is 
outstanding. The RF capacity server further maintains 
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outstanding poll requests and timers for the base transceiver 
stations. Upon receiving a message, the host transmits an 
acknowledgement to the poll routing server. 

The poll scheduler updates a poll information database 
5 to indicate that the host has received the message, receives 

the acknowledgement from the poll routing server, and updates 
the poll information database to indicate that the host has 
received the message. In the event that the host does not 
receive the message, the host preferably transmits a NAK to 

10 the poll routing server. Once a poll request has exhausted 

the maximum number of poll attempts, the poll routing server 
transmits a message to the host computer indicating that the 
poll has not been completed. 

In a third embodiment, a wireless communication system 

15 is provided for transmitting a data message from a wireless 

device associated with a first routing switch to a host 
computer associated with a second routing switch. The system 
includes a wireless device that receives a poll that 
originates from a host computer. Each wireless device 

2 0 preferably communicates with the host computer using a 

predetermined base transceiver station of the system. 

The system preferably includes a first routing switch 
that communicates with the wireless device. In particular, in 
at least one embodiment, the routing switch includes a radio 

25 frequency server, communicating with the wireless device, 
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that receives in response to a poll of the wireless device a 
data message from the wireless device and removes a radio 
frequency information from the data message. 

A request server receives the data message from the 
radio frequency server and reads a first data repository 
containing information that associates an identifier of the 
wireless device with a host computer. The host router reads 
network configuration information from a second data 
repository containing system routing information pertaining 
to a second routing switch. A radio frequency (RF) capacity 
server maintains one or more records of outstanding poll 
requests . 

A second routing switch communicates with the first 
routing switch and includes a second host router that 
receives the message from the first host router. In addition, 
a poll routing server receives the message from the second 
host router and receives an indication from the RF capacity 
server whether an outstanding poll request is associated with 
the wireless device. A protocol server communicates with at 
least the poll routing server, and adds a protocol header to 
the data message compatible with the host computer to which 
the data message is transmitted. 

Upon receiving the message, the host computer transmits 
an acknowledgement to the protocol server, which then 
transmits the acknowledgement to the poll routing server. The 
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poll routing server preferably reads information from a first 
data repository to determine a correct poll scheduler to 
transmit the acknowledgement, and updates a second data 
repository to indicate that the host has received the 
5 message. 

In additional aspects of the present invention, a method 
for polling a wireless device having a substantially fixed 
location includes the steps of associating a wireless device 
with a base transceiver station (BTS) . That is, in accordance 

10 with preferred embodiments, the wireless device should be 

relatively "fixed" in that it transmits to and/or is 
associated with a predetermined BTS. 

In addition, a BTS transmits (but does not necessarily 
originate) , optionally at a predetermined time, a poll to the 

15 wireless device to determine whether the wireless device has 

data to transmit. A predetermined period of time, subsequent 
to the poll, is used to determine whether a response from the 
wireless device is considered a response to the poll. 
Finally, a BTS receives an indication from the wireless 

20 device whether a data message is to be transmitted. If a 

response is prior to the expiration of the predetermined 
time, the response is considered to be responsive to the 
poll. If a response is subsequent to the expiration of the 
predetermined time, the response is not considered to be 

25 responsive to the poll. If the response is considered 



110275. 129US1 



PATENT 



responsive to the poll and the device has data to transmit, 
the device transmits a data message in response to the poll. 

Another method of a communication system polling a 
wireless device in accordance with the present invention 
5 includes the step of establishing a substantially fixed 

location of a wireless device with respect to the 
communication system. The device is polled to determine if 
the wireless device has data to transmit, and a determination 
is made whether a transmission from the wireless device 

10 subsequent to the polling step is in response to the poll. 

The transmission is considered responsive to the poll if the 
wireless device transmits to the system within a 
predetermined threshold time subsequent to the poll. 

Finally, a system is provided for polling a wireless 

15 device having a substantially fixed location. The system 

includes means for associating a wireless device with a base 
transceiver station, and means for setting a time at which to 
poll the wireless device. The system also includes means for 
setting a time period subsequent to a poll for which a 

20 response from the wireless device is considered a response to 

the poll. Finally the system includes means for receiving an 
indication from the wireless device whether a data message is 
to be transmitted. 

There has thus been outlined, rather broadly, the more 

25 important features of the invention in order that the 
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detailed description thereof that follows may be better 
understood, and in order that the present contribution to the 
art may be better appreciated. There are, of course, 
additional features of the invention that will be described 
hereinafter and which will form the subject matter of the 
claims appended hereto. 

In this respect, before explaining at least one 
embodiment of the invention in detail, it is to be understood 
that the invention is not limited in its application to the 
details of construction and to the arrangements of the 
components set forth in the following description or 
illustrated in the drawings. The invention is capable of 
other embodiments and of being practiced and carried out in 
various ways. Also, it is to be understood that the 
phraseology and terminology employed herein are for the 
purpose of description and should not be regarded as 
limiting . 

As such, those skilled in the art will appreciate that 
the conception, upon which this disclosure is based, may 
readily be utilized as a basis for the designing of other 
systems and methods for carrying out the several purposes of 
the present invention. It is important, therefore, that the 
claims be regarded as including such equivalent constructions 
insofar as they do not depart from the spirit and scope of 
the present invention. 



110275. 129US1 26 PATENT 

Further, the purpose of the Abstract is to enable the 
U.S. Patent and Trademark Office and the public generally, 
and especially the scientists, engineers and practitioners in 
the art who are not familiar with patent or legal terms or 
phraseology, to determine quickly from a cursory inspection 
the nature and essence of the technical disclosure of the 
application. The Abstract is neither intended to define the 
invention of the application, which is measured by the 
claims, nor is it intended to be limiting as to the scope of 
the invention in any way. 

These together with other objects of the invention, 
along with the various features of novelty which characterize 
the invention, are pointed out with particularity in the 
claims annexed to and forming a part of this disclosure. For 
a better understanding of the invention, its operating 
advantages and the specific objects attained by its uses, 
reference should be had to the accompanying drawings and 
descriptive matter in which there is illustrated preferred 
embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The Detailed Description including the description of a 
preferred structure and method as embodying features of the 
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invention will be best understood when read in reference to 
the accompanying figures wherein: 

FIG. 1 illustrates a prior art block diagram of a first 
messaging system; 
5 FIG. 2 illustrates a prior art block diagram of the 

connection of a plurality of electronic mail systems through 
a plurality of interface switches to an input port of an RF 
information transmission network; 

FIG. 3 illustrates a prior art block diagram of the 
10 transmission of information originating from a plurality of 

electronic mail systems to a RF information transmission 
network to a plurality of destination processors and 
originating processors within a plurality of electronic mail 
systems ; 

15 FIG. 4 is a schematically simplified representation of 

the Motient SM terrestrial communications network; 

FIG. 5 is an exemplary diagram of a host routing 
configuration, which also illustrates a method of host 
routing; 

2 0 FIG. 6 is an exemplary diagram of a poll download 

message flow, which also illustrates a method in accordance 
with the present invention; 

FIG. 7 is an exemplary diagram of a scheduled poll 
initiation, which also illustrates a method in accordance 

25 with the present invention; 
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FIG. 8 is an exemplary diagram of a subscriber unit to 
host poll response when the subscriber unit and host share a 
common routing switch, which also illustrates a method in 
accordance with the present invention; 

FIG. 9 is an exemplary diagram of a poll response when 
the subscriber unit and host utilize different routing 
switches, which also illustrates a method in accordance with 
the present invention; and 

FIG. 10 shows an exemplary method of polling wireless 
devices having a substantially fixed geographic location. 

DETAILED DESCRIPTION 

Reference now will be made in detail to the presently 

preferred embodiments of the invention. Such embodiments are 
provided by way of explanation of the invention, which is not 
intended to be limited thereto. In fact, those of ordinary 
skill in the art may appreciate upon reading the present 
specification and viewing the present drawings that various 
modifications and variations can be made. 

For example, features illustrated or described as part 
of one embodiment can be used on other embodiments to yield a 
still further embodiment. Additionally, certain features may 
be interchanged with similar devices or features not 
mentioned yet which perform the same or similar functions. It 
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is therefore intended that such modifications and variations 
are included within the totality of the present invention. 

The Motient SM network 400 is a terrestrial wireless two- 
way data network that is based on Motorola's Radio Data-Link 
Access Procedure (RD-LAP) technology. RD - LAP is a radio 
frequency (RF) protocol used for communicating between 
wireless devices 402, 404, 406 and base stations 410. It was 
originally developed and jointly owned by Motorola and IBM. 
In 1995 Motorola acquired 100 percent ownership of what was 

then called the ARDIS® (Advanced Radio Data Information 
Services) network. In 1998, ARDIS® was acquired by American 
Mobile Satellite Corporation (now Motient Corporation, 
Reston, VA) . 

The Motient SM network 400 covers at least ninety percent 
of the urban business population and more than 500 
metropolitan area in the United States, Puerto Rico and the 
Virgin Islands. Two standard air-interface protocols have 
been developed for the network 400. The standard Mobile Data 
Communications -48 0 0 (MDC-4800) protocol provides a 4800 
bit /sec service, and the standard RD-LAP protocol provides a 
19.2 kbit/sec service. 

The network 400 allows SUs such as an intelligent 
terminal or computing device 4 02, handheld device 4 04, and/or 
other communications device 406 to transmit and/or receive 
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data messages . SUs 402, 404, 406 therefore, typically have a 
radio frequency (RF) modem for sending and receiving signals. 
The RF modem utilizes the MDC-4800 and/or RD - LAP protocols to 
enable SUs to gain access to the Motient SM network 400. In 
the event a network other than the Motient SM network 400 is 
utilized, other air- interface communication protocols may be 
used. For example, if a MOB I TEX network is used, the air- 
interface protocol would utilize Gaussian minimum shift 
keying (GMSK) . 

The network 400 has over 2000 base stations (410) that 
provide service throughout the United States, Puerto Rico, 
and U.S. Virgin Islands. Each base station 410 covers a 
radius of approximately 15-20 miles. The base stations 410 
are radio frequency towers that transmit or receive radio 
signals between SUs 402, 404, 406 and the Radio 
Frequency/Network Control Processors (RF/NCPs) 412. Base 
stations 410 transmit and receive radio signals, preferably 
using a narrow band FM transmitter and receiver operating in 
the 800 MHz frequency band. There are separate frequencies 
for the transmit path and the receive path; together these 
two frequencies represent a full duplex channel that normally 
transmits data at 4800 bps in both directions. Other standard 
transmission methods may alternatively be used in other 
standard communication systems. 
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In operation, for a message u inbound" to the network 400 
from a SU 402, 404, 406, the signal is "heard" or received by 
the base stations 410 and sent over dedicated leased lines 
416 to a RF/NCP 412. The network 400 employs an automated 
5 roaming capability that allows the free movement of SUs 402, 

404, 406 between cities and between multiple channels within 
a given city. This capability allows the SUs 402, 404, 406 to 
freely move (roam) across the country and take advantage of 
all the network services that are available in every locale. 

10 The RF/NCPs 412 are high-speed computers that 

interconnect multiple base stations 410 with the standard 
ARDIS® Connect Engine(s) (ACEs) 414. A number of RF/NCPs 412 
are located together serving a particular geographical area, 
each being connected by high speed digital phone service to 

15 one of the ACEs 414, which route messages to a destination 

such as a customer host computer 408 that is directly 
connected to the network 4 00 by, for example, a leased 
telephone line or a value added network. 

RF/NCPs 412 manage the RF resources, including the base 

20 stations 410 and data sent over the radio channels. Both 

inbound and outbound channels are managed using different 
delivery strategies. The RF/NCPs 412 evaluate the strength of 
the signal received from every wireless device transmission 
at each base station for each detected inbound data packet. 

25 Alternatively, the wireless device or the system may evaluate 



110275. 129US1 



32 



PATENT 



signal strength and report back to the RF/NCP 412. The RF/NCP 
412 then selects the best base station 410 to communicate 
with that particular wireless device and will send the next 
outbound message through that base station. 

The RF/NCPs 412 also help manage the roaming capability 
of the network 400. SUs 402, 404, 406 can automatically move 
(roam) between any of the network 400 frequencies on either 
of the two protocols (MDC-4800 and RD - LAP 19.2), or between 
any of the configured network 4 00 layers that have been 
configured for in-building or on-street usage. Through 
periodic transmission of u channel market messages," each SU 
402, 404, 406 is provided with the most efficient service 
available in that area. Each RF/NCP 412 also passes 
information, via a high speed digital line, relating to 
source, destination and length of each message to an ARDIS 
connect Engine (ACE) 414 that enables the network 4 00 to do 
network analysis of traffic density at each base station 410. 

ACE 414, in turn, passes information back to a RF/NCP 
412 concerning whether the SU 402, 404, 406 is properly 
registered to the network 400 and, if so, what level of 
service is provided to the respective subscriber 402, 404, 
406. The ACEs 414 are general purpose computers that act as 
the heart of the network 400. The ACEs 414 route messages to 
the proper destination, store subscriber registration 
information including entitlement, and perform accounting and 



110275 . 129US1 33 PATENT 

billing functions. The ACEs'414 also serve as a point of 
connectivity to, for example, host 408, perform protocol 
conversion, and perform network 400 troubleshooting and test 
functions. A plurality of ACEs 414 are interconnected through 
dedicated lines, with alternate paths available from each 
switch as a contingency measure against line interruptions. 
The linking between host 408 and an ACE 414 is generally 
accomplished using Transmission Control Protocol/Internet 
Protocol (TCP/IP) , Systems Network Architecture (SNA) , or 
X.25 dedicated circuits. 

The wireline network 416 provides communication between 
the customer host computer 408, the ACEs 414, the RF/NCPs 
412, and the base stations 410. The wireline network 416 is 
equipped with communications equipment that relays customer 
messages. This equipment includes intelligent multiplexers, 
leased telephone circuits, high-speed modems or digital 
service units, and modems for both RF/NCP 412 and host 408 
connectivity. Accordingly, the various functionality 
performed by ACE 414 and the other one or more RF/NCPs 412, 
and base stations 410 may optionally be distributed in 
various parts/manners to those network components in 
accordance with alternative embodiments of the invention. 

Inside every cell, the SUs 402, 404, 406 access the 
network 400 using, for example, a random access method called 
data sense multiple access (DSMA) . Before every transmission, 



110275. 129US1 



34 



PATENT 



a SU 402, 404, 406 listens to a base station 410 to determine 
if the base station is busy* The SUs are allowed to transmit 
only when a base station 410 is not busy and/or have capacity 
to provide service. 

FIG. 5 is an exemplary diagram of a host routing 
configuration, which also illustrates a method of host 
routing. Although only two hosts 408, 409 and two nodes 414a, 
414b are shown in FIG. 5, any number of host connections may 
be configured as hot backups. In this embodiment, the 
customer host primary connection (e.g., host 408) is 
optionally configured as one-to-many physical connections 
under one logical grouping. Further, a negative 
acknowledgement (NAK) message (e.g., a "host down message") 
can optionally be transmitted to ACE 414a, ACE 414b and/or 
the originating SU 404 when all primary and hot backup 
connections are down or otherwise unresponsive and/or 
unavailable . 

More specifically, a SU 404 via, for example, BTS 410 
and RF/NCP 412, transmits (2) data (e.g., a message) to ACE 
414a. In operation, it is preferred that a message is sent 
from a SU 404 and (normally) received by host computer 408 
via any of the network 400 supported line protocols (e.g., 
X.25) . 

The message, via line handler 502, is routed (3) to RNC 
server 503, which removes any RF transmission headers from 
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the transmitted message. When transmitting a message to a SU 
404, the RNC server 503 also adds an appropriate radio 
frequency (RF) header for RF transmission. The RNC server 503 
then transmits (4) the message to request server 504. Request 
5 server 504 reads (5) the SU 404 profile, and adds the primary 

network 400 information to the internal ACE 414a header. In 
one embodiment, such information can be stored, for example, 
in one or more databases. For example, the customer 
information database 516 can store information with regard to 
10 whether a customer is in good standing (e.g., bills have been 

paid on time) . The subscriber unit (SU) information database 
518 can store the type and level of service provided to each 
customer and/or SU, and/or data pertaining to usage fees 
and/or billing. 

15 The request server 504 transmits (6) the data to the 

host router 506. Host routers 506, 512, can store and/or 
access information pertaining to each SU 404 and, for 
example, their associated primary host (e.g., host 408) 
and/or secondary host (e.g., customer host 409). Host router 

20 506 preferably transmits (8a, 8b) the message to SU queue 

managers 508a, 508b, respectively, which queues the message. 
When transmitting to host computers 408, 409, other 
embodiments of the invention can eliminate use of queue 
managers 508a, 508b, in which case the message could be 

25 transmitted directly to SCR server 510. When it is time to 
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transmit the message, one of the SU queue managers (e.g., a 
primary queue manager 508a) transmits (10a) the message to 
the binary SCR server 510, which verifies routing headers 
before attempting to transmit (12) the message to customer 
host 408 via line handler 511. In the event that SU queue 
manager 508a is down or otherwise unresponsive, SU queue 
manager 508b can transmit (10b) the message to SCR server 
510 . 

Binary SCR is a standard protocol that can be used in 
host based routing when a SU 404 sends messages to and/or 
receives messages from a host computer 408, 409 connected to 
the network 400. Host based routing is generally used for 
applications which require a central repository of 
information or on-line service. This type of routing assumes 
that the host computer 408, 409 is in a fixed location and 
that the host computer 408, 409 application (s) complements 
the client application, usually by providing more complex 
processing. It is preferred that the host computer 408, 409 
is connected to the respective ACE 414a, 414b through one of 
a variety of supported protocols (e.g., SNA LU6 . 2 or X.25) . 
The physical connection to ACE 414a, 414b can be, for 
example, a leased line. Alternative standard protocols and/or 
routing algorithms may optionally be used. 

SCR can be used for routing the message from the ACE 
414a to host 408 (and 409) . SCR is an application header 
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which flows between the network 400 and the customer host 408 
(and vice versa) . This header is preferably placed at the 
beginning of the user data. SCR provides for message control 
and delivery acknowledgment, and can be used with, for 
5 example, the SNA LU 6.2, X.25 protocols and TCP/IP protocols. 

Other standard application headers may alternatively be used 
that performs or provides the functionality and/or data 
described herein. 

It is preferred that there are at least three types of 

10 SCR message headers: Basic Inbound (IB), Basic 

Acknowledgement (AB) , and Basic Outbound (BO) . For messages 
originating at SU 404 via ACE 414a, the IB header is 
preferably created in SCR server 510. For messages 
originating at a customer host (e.g., customer host 408), the 

15 IB header is preferably created in the customer host 408 

application software or communications software and flows 
from the customer host 408 to the network 400. The network 
400 can then direct the message to the appropriate SU 402, 
404, 406 via, for example, ACE 414a and/or ACE 414b. 

20 The AB header is created by network 400 (e.g., ACE 414a) 

and is sent to host 408 (or host 409) . An AB header notifies 
the host 408 that the message sent to a SU 404 was 
successfully delivered. 

An OB header is created by the network 400 (e.g., ACE 

25 414a) for messages sent to the host 408 (and host 409 if 
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to host 408 via line handler 516. In a first embodiment shown 
in FIG. 5, the message is successfully transmitted (25a) to 
the host 408 by line handler 516. The message can optionally 
be subsequently transmitted to, for example, a computing 
device 402 directly from the host 408 or via the Internet 
550, and/or to a SU 404 via the Internet 550. 

In a second embodimen, the line handler 516 cannot 
deliver (25b) the message to host 408. Upon determining that 
the message cannot be delivered to host 408, the line handler 
516 transmits (26) the message to SCR server 514 which, in 
turn, transmits (28) the message to the host router 512. The 
host router 512 reads (30) alternate routing information from 
database 521b, and transmits (32) the message to SCR server 
514, which adds headers to the message. SCR server 514 
transmits (34) the message to line handler 534 which, in 
turn, transmits (36) the message to a backup host (e.g., host 
409) as determined by information stored in database 521. The 
message can optionally be subsequently transmitted to, for 
example, a computing device 402 directly from the host 408 or 
via the Internet 550, and/or to a SU 404 via the Internet 
550. 

When the message has been successfully transmitted, host 
409 transmits (38) an acknowledgement to line handler 534 
which, in turn, transmits (40) an acknowledgement to SCR 
server 514. SCR server 514 then transmits (42) the 
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acknowledgement to server 530. As indicated above, other 
communication networks may optionally be used. 

The system and method in accordance with FIG. 6 shows 
an exemplary diagram of a poll download message flow, which 
also illustrates a method in accordance with the present 
invention. 

Poll download data is delivered (1) from the host 408 to 
line handler 606, preferably over, for example, a virtual 
circuit separate from normal production data via line handler 
607. This virtual configuration advantageously keeps the poll 
data from affecting the throughput of the "normal" system 400 
traffic. Also, by using this configuration, the system 400 
can throttle/control the rate at which a host 408 may 
download data to ACE 414a. In at least one embodiment, a 
reply to the line handler path send request is not sent until 
the poll request has been inserted/updated in the poll 
information database 610, and a poll indication message has 
been sent to the host line handler 606. This functionality 
advantageously allows use of an algorithm in the line handler 
that limits the number of concurrent poll download requests 
from the customer's host 408. At least one embodiment of the 
poll information database 610 can utilize one or more of the 
following fields: CUSTOMER, which serves as a customer 
identification; DEVICE ID, which is a SU 404 identifier; POLL 
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DATA, which is the poll data passed in the message; POLL 
STATUS, which is a status of the poll (e.g., pending, 
executing, successful, retrying, failed); POLL REASON CODE, 
which indicates the reason for retrying a poll or having a 
failed poll; and LAST TIME POLL, which is the last time a 
poll was issued. 

The poll download server 604 validates and accepts (2) 
poll request messages from customer host(s) 408 and inserts 
(6) them into, for example, the poll information database 
610. Prior to insertion, the poll download server 604 
verifies (3) from, for example, the SU information database 
519 that the SU 404 that is to be polled is valid and 
registered to the requesting customer. The poll download 
server 6 04 also verifies (4) from for example, the customer 
information database 516 that the customer is in good 
standing, and further verifies (5) from fixed customer 
database 608 that the customer utilizes the fixed point 
polling service. The fixed customer database 608 can also 
store information pertaining to the correct poll scheduler 
714 to route messages. In the event that the SU 404 is not 
located in the SU information database 519, the poll download 
server can optionally query (3a) the SU master index database 
612 and/or query (3b) the SU home domain database 614 to 
validate the SU 404. 
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Once the poll download server 604 has inserted (6) the 
poll request into the poll information database 610, the poll 
download server 604 responds by transmitting (7) a poll 
indication message and pathsend reply message (8) to line 
handler 606, which subsequently transmits (9) the poll 
indication message to host 408. The poll indication message 
indicates to the host 408 that the system 400 has stored the 
poll request message and will attempt to poll (one or more 
of) the designated SU(s) 404 during the configured poll time 
frame (s) . If the poll download server 604 is not able to 
insert the poll request into the poll information 610 
database, the poll download server 610 preferably responds to 
the host 408 with a message that indicates why the poll 
request was denied. Finally, the poll download server 604 
transmits (11) a usage record to usage server 602, indicating 
that a fixed point polling request has been scheduled. 

In at least one embodiment, the poll download server 604 
can utilize parameters such as: 1) STARTPOLLTIME, which can 
indicate the hour and minute that at which the poll window 
begins. Valid parameters can be, for example, 00:00 - 23:59; 
2) STOPPOLLTIME, which can indicate the hour and minute that 
the poll window ends; and 3) SUINFOMIREADTO, which 
indicates the amount of time that the SUMASTERINDEX 
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database 612 will be read prior to switching back to either 
of the SU information databases 519, 614. 

FIG. 7 is an exemplary diagram of a scheduled poll 
initiation, which also illustrates a method in accordance 
5 with the present invention. In general, the poll scheduler 

server 714 is responsible for tracking poll start and stop 
times, poll initiation, poll status and poll retries. The 
poll scheduler server also ensures that poll requests do not 
get queued before the scheduled time, and can optionally 

10 notify the host 408 if all retries have been exhausted. At 

startup, the poll scheduler 714 reads information from the 
fixed customer database 608 such as a host 408 identifier, a 
poll response window indicating the amount of time after a 
poll request ACK to consider unsolicited messages from the 

15 device as a poll response (in seconds) , and a host failure 

notification flag indicating if the host 408 expects a 
notification after all attempts to poll a SU 404 have failed. 
The fixed customer database 608 can also store data 
pertaining to maximum poll responses which, if set to a value 

2 0 of, for example, two or more indicates that the poll 

scheduler will wait for the maximum number poll responses to 
be received, or for the poll response window to expire before 
considering the RF/NCP 412 available. The fixed customer 
database 608 can also utilize other fields. 
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At startup, the RF capacity server 706 reads data from 
the Base Station Controller (BSC) information database 710 
and from the capacity information database 708. The RF 
capacity server 706 also generates poll requests on behalf of 
a host computer 4 08, and ensures that the network 4 00 does 
not get overloaded by such messages. The BSC information 
database 710 is utilized by, for example, the RF capacity 
server 706 to obtain the maximum number of concurrent polls 
allowed and valid polling windows (e.g., poll start and stop 
times) for each RF/NCP 412. The capacity information database 
708 preferably contain data pertaining to the ACE (e.g., 
414a, 414b) and process name of the RF capacity server 706 
which is throttling the specified RF/NCP 412. The BSC 
information database 710 also preferably contains data 
pertaining to the maximum number of concurrent polls allowed 
and poll start and stop timed for each RF/NCP 412. 

The poll scheduler 714 also reads, preferably 
continuously, poll requests in the poll information database 
610 using, for example, the index of System/Net ID/Poll 
Status/Poll Start Time/Next Poll Time. The poll scheduler 714 
also preferably maintains statistics pertaining to the number 
of new poll requests attempted, the number of poll requests 
completed, the number of poll requests retried, and the 
number of poll requests failed. 
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For the initial pass through the poll information 
database 610, the poll scheduler 714 preferably reads rows 
that have a poll status equal to zero, indicating that the 
poll has not yet been attempted. Once all of these records 
are read, polled and the corresponding unsolicited status 
message is received, the poll scheduler 714 will read rows 
that have a poll status of three (last attempt failed - needs 
to be retried) . The poll scheduler 714 also preferably tracks 
the number of poll attempts for each poll request. 

The poll scheduler 714 preferably updates (3) the poll 
information database 610 to indicate that the poll request 
has been queued (2) to the poll queue database 712 which, in 
at least one embodiment, contains poll request data 
pertaining to at least the destination RF/NCP 412 for the 
poll, the time that the record was queued, the host 4 08 that 
queued this record, and a destination SU 404 identifier. 

The RF capacity server 706 reads the poll queue database 
712 for poll requests, and distributes poll requests to the 
appropriate RF/NCP (s) 412 and base stations 410 throughout 
the network 400. When it is time for the RF capacity server 
706 to begin distributing poll requests, it reads (4) the 
poll queue database 712, preferably continually, using, for 
example, a field pertaining to the RF/NCP 412 and/or BTS 410. 
If the read completes without error, the RF capacity server 
706 transmits (7) the poll request to the appropriate SU 
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manager. The RF capacity server 706 also reads (5) data from 
the SU information database 519, and deletes (6) poll 
requests from the poll queue database 712 once they have been 
forwarded (7) to the SU manager 702. The poll message is 
subsequently transmitted (8) to the RNC server 503, a line 
handler 502 designated by the RNC Server 503 (9), to a RF/NCP 
412 (10), and then to the designated SU 404. 

When polled, the designated SU 404 transmits either an 
ACK or NAK message (11) , indicating that the SU 404 has 
information to transmit, or does not have information to 
transmit, respectively. The ACK/NAK message is transmitted 
(12) to the RNC Server 503, to the response Server 704 (13), 
and to the SU Manager 702 (14) . The response server 704 
processes the ACK and NAK messages, and receives (15) from 
the SU manager 702 an indication that the message poll 
message has been dequeued. The Response server 704 preferably 
reads (16) from the capacity information database 708 prior 
to transmitting (17) preferably the ACK/NAK to the RF 
capacity server 706. The RF capacity server 706 also reads 
(18) from the fixed customer database 608 to verify that the 
designated SU 402 is registered for the fixed point polling 
service prior to transmitting (19) the ACK/NAK to the Poll 
Scheduler 714. The RF capacity server 706 then sets an 
internal timer waiting for an unsolicited message from the SU 
404 . 
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The poll scheduler 714 subsequently updates (20) the 
poll information database 610 with regard to ACK/NAK status. 
If the poll can not be transmitted to the designated SU 4 04, 
a NAK is transmitted (21) to the host router server 506. 

FIG. 8 is an exemplary diagram of a SU 404 to host 408 
poll response in which the SU 404 and host 408 are associated 
with ACEs 414a. FIG. 8 also illustrates a method in 
accordance with the present invention. FIG. 8 is applicable 
when, for example, the SU 404 shown in FIG. 7 transmits (11) 
an ACK, indicating in response to the poll that the SU 404 
has data to transmit. 

As shown, a SU 4 04 via, for example, BTS 410 and RF/NCP 
412, transmits (1) a message to line handler 502. The 
message, via line handler 502, is transmitted (2) to RNC 
server 503, which removes the appropriate radio frequency 
(RF) message header, adds appropriate ACE 414a routing 
headers, and transmits (3) the message to request server 504. 
Request server 504, in turn, then transmits (4) the message 
to host router 506, which reads (5) network configuration 
information and/or SU 404 information from network 
information database 802. The network information database 
802 contains network 400 routing information pertaining to 
the ACE 414a, 414b to which the customer host 408 is 
connected. Host router 506 then transmits (6) the message to 
poll routing server 804 which reads (7) , as needed, from 



110275. 129US1 48 PATENT 

capacity information database 708 the BTS(s) 410 associated 
with an RF/NCP 412, and the capacity (e.g., bandwidth) of 
each BTS 410. The poll routing server 804 also reads the 
capacity information database 708 to determine the correct RF 
5 capacity server 706 to transmit to. 

RF capacity server 706 then receives (8) from the poll 
routing server 804 a poll inquiry message. The RF capacity 
server 706 checks its internal timer queue and transmits (9) 
an indication to the poll routing server as to whether a poll 

10 request is outstanding. The RF capacity server 706 also 

maintains lists of outstanding poll requests and timers for 
RF/NCP 412 and BTSs 410 associated with those lists, and 
transmits (9) a reply as to whether the message received at 
host router 506 has a corresponding poll request outstanding. 

15 Reply (9) can also be a NAK in the event of, for example, a 

timeout . 

Poll routing server 804 then transmits (10) the data 
sent in response to the poll to SCR server 510 which, in 
turn, transmits (11) the message to line handler 511. Line 

20 handler 511 then transmits (12) the message to the host 408. 

Upon receiving the message, the host 4 08 transmits (13) an 
ACK via the line handler 511 to the SCR server 510 which, in 
turn, transmits (14) the ACK to poll routing server 804. The 
poll routing server 804 then reads (15) the fixed customer 

25 database 608 to determine the correct poll scheduler 714 to 
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transmit (16a) the ACK message to. In this case, the poll 
scheduler 714 is associated with ACE 414a. The poll scheduler 
714 then updates (17) the poll information database 610 to 
indicate that the host 408 has received the message and that 
5 the poll process is complete. 

In the event that the host 408 does not receive the 
message, NAKs can be sent to the SCR server 510 and poll 
routing server 804. The poll routing server 804 then updates 
(16b) the polldatq database 808 to indicate that the message 

10 should be retransmitted at a subsequent time. The polldatq 

database 808 queues poll status messages to the poll routing 
server 804. The poll routing server 804 also reads from the 
polldatq database 808 when it determines that the host 408 is 
available and ready to receive messages. Once a poll request 

15 has exhausted the maximum number of poll attempts, the poll 

scheduler 714 can optionally transmit a NAK to the host 408 
and mark the poll status as failed. 

FIG. 9 is an exemplary diagram of a SU 404 to host 408 
poll response in which the SU 404 and host 408 are associated 

20 with ACEs 414a and 414b, respectively. FIG. 9 also 

illustrates a method in accordance with the present 
invention. FIG. 9 is applicable when, for example, the SU 404 
shown in FIG. 7 transmits (11) an ACK, indicating in response 
to the poll that the SU 404 has data to transmit. 
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As shown, a SU 402 via, for example, BTS 410 and RF/NCP 
412, transmits (1) a message to ACE 414a. In operation, it is 
preferred that a message is sent (2) from a SU 404 and 
(normally) received by host computer 408 via any of the 
5 network 400 supported line protocols (e.g., X.25). 

The message, via line handler 502, is routed (2) to RNC 
server 503, which removes the appropriate radio frequency 
(RF) message header, adds appropriate ACE 414a routing 
headers, and transmits (3) the message to request server 504. 

10 Request server 504 reads (3a) the SU 404 profile from, for 

example, customer information database 516, which can store 
all valid SU identification numbers (IDs) and associated host 
computer (s) 408. The request server 504 then transmits (4) 
the message to host router 512a, which reads (5) network 

15 configuration information from network information database 

802. The network information database 802 contains network 
400 routing information pertaining to the ACE 414b to which 
the customer host 408 is connected. Host router 506a then 
transmits (6a) the message to host router 506b. 

2 0 The poll routing server 804 then reads (7) , as needed, 

from capacity information database 708b the RF capacity 
server 706 associated with the SU 404. The RF capacity server 
706 checks its internal timer queue and transmits (9) an 
indication to the poll routing server as to whether a poll 

25 request is outstanding. The RF capacity server 706 also 
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maintains lists of outstanding poll requests and timers for 
RF/NCP 412 and BTSs 410 associated with those lists, and 
transmits (9) a reply as to whether the message received at 
host router 506b has a corresponding poll request 
5 outstanding. Reply (9) can also be a NAK in the event of, for 

example, a timeout. 

The poll routing server then transmits (10) the data 
sent in response to the poll to SCR server 514 which, in 
turn, transmits (11) the message to line handler 511. Line 
10 handler 511 then transmits (12) the message to the host 408. 

Upon receiving the message, the host 4 08 transmits (13) an 
ACK via the line handler 511 to SCR server 514 which, in 
turn, transmits (14) the ACK to the poll routing server 804. 
The poll routing server 804 then reads (15) the fixed 
15 customer database 608 to determine the correct poll scheduler 

714 to transmit (16a) the ACK message to. In this case, poll 
scheduler 714 is associated with ACE 414b (as opposed to ACE 
414a) . The poll scheduler 714 then updates (17) the poll 
information database 610 to indicate that the host 408 has 
20 received the message and that the poll process is complete. 

In the event that the host 408 does not receive the 
message, NAKs can be sent to SCR server 514 and poll routing 
server 804. The poll routing server 804 then updates (16b) 
the polldatq database 808 to indicate that the message should 
25 be retransmitted at a subsequent time. Once a poll request 
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has exhausted the maximum number of poll attempts, the poll 
scheduler 714 can optionally transmit a NAK to the host 408 
and mark the poll status as failed. 

FIG. 10 shows an exemplary method of polling wireless 
devices having a substantially fixed geographic location. At 
step 1002, poll download server 604 receives one or more poll 
request messages from customer host 408a and/or 408b, and 
preferably stores them in poll information database 610. At 
step 1004, the subscriber unit 404 and host 408 configuration 
(which associates a particular SU 404 with a particular host 
408a, 408b) is verified. Poll download server 604 preferably 
verifies the SU/host configuration from, for example, the SU 
information database 518, which preferably contains data 
pertaining to whether the SU 404 that is to be polled is 
valid and registered to the requesting customer. The poll 
download server 604 also preferably can also verify from, for 
example, customer information database 516 that the customer 
is in good standing, and further verifies from fixed customer 
database 608 that the customer utilizes the fixed point 
polling service. 

At step 1006, a poll record is created for each SU 404 
that is to be polled. For example, poll download server 604, 
after accepting poll request messages from customer host 408, 
preferably stores them in the poll information database 610. 
At step 1008, a polling time within the polling window is 
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determined. For example, poll scheduler 714 can monitor poll 
start and stop times, poll initiation, poll status and poll 
retries. To accomplish these tasks, poll scheduler 714 reads 
from the fixed customer database 608 information such as a 
host 408 identifier, a poll response window indicating the 
amount of time (e.g. seconds) after a poll request ACK to 
consider unsolicited messages from the device as a poll 
response, and a host failure notification flag that indicates 
if the host 408 expects a notification after all attempts to 
poll a SU 404 have failed. The fixed customer database 608 
can also store data pertaining to maximum poll responses 
which if set, for example, to a value of two (or more) 
indicates that the poll scheduler 714 will wait for the 
maximum number poll responses to be received, or for the poll 
response window to expire before considering the RF/NCP 412 
available . 

At step 1010, designated SUs 402 are polled. To begin 
polling of SUs 402, poll scheduler 714 reads the poll 
information database 610 as discussed with regard to FIG. 7. 
The poll scheduler 714 then preferably updates the poll 
information database 610 to indicate that the poll request 
has been queued to the poll queue database 712 which, in at 
least one embodiment, contains data pertaining to at least 
the destination RF/NCP 412 for the poll, the time that the 
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record was queued, the host 408 that queued this record, and 
a destination SU 404 identifier. 

The RF capacity server 706 then reads the poll queue 
database 712 for poll requests, and distributes poll requests 
to the appropriate RF/NCP(s) 412 and base stations 410 
throughout the network 400. When it is time for the RF 
capacity server 706 to begin distributing poll requests, it 
reads the poll queue database 712, preferably continually, 
using, for example, a field pertaining to the RF/NCP 412 
and/or BTS 410. If the read completes without error, the RF 
capacity server 706 transmits the poll request to the 
appropriate SU manager 702. The RF capacity Server 706 also 
reads data from the SU information database 518, and deletes 
poll requests from the pollque database 712 once they have 
been forwarded to the SU Manager 702. The poll message is 
subsequently transmitted to the RNC server 503, a line 
handler designated by the RNC Server 503 (9), to a RF/NCP 412 
(10), and to the designated SU 402. 

At decision step 1012, a determination is made whether 
the polled SU 404 responds within a predetermined response 
time. If the SU 404 responds to the poll within the 
predetermined time, the SU 402 transmits either an ACK or NAK 
message, indicating that the SU 404 has information to 
transmit, or does not have information to transmit, 
respectively . 
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At decision step 1018, a determination is made whether 
the SU 402 and host 408 utilize the same ACE (e.g., ACE 414a 
and/or 414b) . If the SU 404 and host 408 utilize the same ACE 
414, the message is transmitted to the host 408 as discussed 
5 with regard to FIG. 8. In particular, at step 1022, the SCR 

server 510 adds, for example, an IB header to the message as 
discussed with regard to FIG. 5. At step 1024, the message is 
transmitted to host 408, and the system 400 updates the 
polling records at step 1026. In particular, and with regard 
10 to FIG. 8, when poll routing server 804 receives an ACK, it 

then reads fixed customer database 608 to determine the 
correct poll scheduler to transmit (16a) the ACK message to. 
The poll scheduler 714 then updates (17) the poll information 
database 610 to indicate that the host 408 has received the 
15 message and that the poll process is complete. 

If at decision step 1018 it is determined that SU 404 
and host 408 do not utilize the same ACE 414, at step 1020 
the message is transmitted from the SU's 404 ACE 414a to the 
ACE 414b associated with the host 408, as discussed with 
20 regard to FIG. 9. Steps 1022, 1024 and 1026 are then executed 

as discussed above. 

If at decision step 1012 it is determined that the SU 
404 has not responded within a predetermined response time, 
the poll scheduler 714 can optionally transmit a NAK to the 
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host 408 and mark the poll status as failed in poll 
information database 610. 

The many features and advantages of the invention are 
apparent from the detailed specification, and thus, it is 
intended by the appended claims to cover all such features 
and advantages of the invention which fall within the true 
spirit and scope of the invention. Further, since numerous 
modifications and variations will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation illustrated and 
described, and accordingly, all suitable modifications and 
equivalents may be resorted to, falling within the scope of 
the invention. While the foregoing invention has been 
described in detail by way of illustration and example of 
preferred embodiments, numerous modifications, substitutions, 
and alterations are possible without departing from the scope 
of the invention defined in the following claims. 



